IN order to reduce the incomitance of the "V" phenomenon we carry out an anteroposition of the inferior oblique muscle (Gobin, 1964) . This means that the scleral insertion of the muscle is displaced towards the equator, thus enlarging the angle between the muscle and the visual axis. This operation changes the relationship between the torsional and vertical components of the muscle, favouring the torsional action. Our good results suggest that an abnormal relationship between those two components may be an obstacle to binocular vision.
IN order to reduce the incomitance of the "V" phenomenon we carry out an anteroposition of the inferior oblique muscle (Gobin, 1964) . This means that the scleral insertion of the muscle is displaced towards the equator, thus enlarging the angle between the muscle and the visual axis. This operation changes the relationship between the torsional and vertical components of the muscle, favouring the torsional action. Our good results suggest that an abnormal relationship between those two components may be an obstacle to binocular vision.
Our concept of the aetiology of the "A", "V", and "X" phenomena is derived from this consideration; before we explain the theory we will first mention their main characteristics.
Clinical Characteristics
The "A", "V", and "X" phenomena show definite horizontal and vertical incomitance: horizontal when the eyes move vertically and vertical when the eyes move horizontally. It is the horizontal variation of the angle of squint which accounts for the terms "A", "V", and "X".
(1) "A" Phenomenon HoRIZONTAL INCOMITANCE: The angle of deviation is more convergent on looking up than on looking down. VERTICAL INCOMITANCE: The adducted eye is lower than the abducted eye. This is called a depression in adduction. (2) " V" Phenomenon HORIZONTAL INCOMITANCE: The angle of deviation is more convergent in depression than in elevation. VERTICAL INCOMITANCE: The adducted eye is higher than the abducted eye. This is called an elevation in adduction. (3) "X" Phenomenon HORIZONTAL INCOMITANCE: The angle of deviation is more convergent in the primary position than on looking up or down. VERTICAL INCOMITANCE: On looking up there is elevation in adduction, and on looking down there is depression in adduction. (4) Asymmetrical Types
In asymmetrical "X" phenomena the incomitance is unequal in elevation and depression. In the "XA" phenomenon the relative divergence is LESS on looking up than on looking down, and in the "Xv" phenomenon the relative divergence is GREATER on looking up than on looking down.
fl. Pathogenesis
Each vertical muscle has a horizontal, vertical, and torsional action. The mutual relationship between these three components depends upon the angle between the muscle and the visual axis. This angle varies individually especially in relation to the obliques. Fink (1962) These marked variations are not so surprising if one considers that, unlike the rectus muscles, the obliques have a distinct origin, and that the bones to which they are attached, the frontal bone for the superior oblique and the maxilla for the inferior oblique, are phylogenetically different. This may certainly lead to some divergence in their development influencing their mutual relationship. In addition, the scleral insertion undergoes a radical shift during the phylogenetical evolution, being progressively displaced towards the posterior pole of.the eyeball. Every asymmetry in this displacement may also be expected to influence the relation between the two obliques, and this altered relation may influence the torsional balance of the eye.
We feel that the cause of the "A" and "V" phenomena may be a break-down of the parallelism between the obliques, whereas the cause of the "X" phenomenon may be a torsional imbalance between the obliques and the vertical rectus muscles. The cyclophoria which thus arises can be neutralized by an adaptation of the ratio of contraction of the vertical muscles. But this may disturb the balance between the horizontal and vertical components of these muscles, resulting in horizontal and vertical incomitance.
(1) "A" Phenomenon.-We presume that the "A" inc9mitance is due to a torsional imbalance between the two oblique muscles. This is due to a reduction of the angle between the superior oblique and the visual axis. This we term a sagittalization of the muscle; it increases the vertical and reduces the torsional action, leading to excyclophoria. This sagittalization occurs when the bulbar insertion of the superior oblique lies further posterior, or when the trochlea is anterior to the corresponding attachments of the inferior oblique (Fig. 1) . The excyclophoria can be compensated for by a contraction of the intorsional muscles and an inhibition of the extorsional muscles, i.e. a contraction of the superior rectus and superior oblique and inhibition of the inferior rectus and inferior oblique. This change in contraction of the vertical muscles produces a depression in adduction and an "A" variation of the horizontal angle of squint (Figs 2 and 3) . This "A" incomitance is thus secondary to the removal of the excyclophoria. It should not be underestimated, because it is the result of the co-operation of all the vertical muscles. This excyclophoria can be reduced by contraction of the intorsional muscles and inhibition of the extorsional muscles. This, however, alters the vertical and horizontal effect of these muscles, so that depression in adduction and "A" variation occurs.
FIG. 4.-Sagittalization of the inferior oblique muscle.
(2) " V" Phenomenon.-We presume that the "V" incomitance is also due to a lack of torsional balance between the obliques, caused in this case by a sagittalization of the inferior oblique. The angle between this muscle and the visual axis is reduced, and this results in a decreased extorsional and an increased vertical action, leading to incyclophoria.
This sagittalization occurs when the bulbar insertion of the inferior oblique lies further posterior, or when its origin is anterior to the corresponding insertions of the superior oblique (Fig. 4) .
The incyclophoria of the eyes can be compensated for by a contraction of the extorsional muscles and an inhibition of the intorsional muscles, i.e. a contraction of the inferior rectus and inferior oblique and inhibition of the superior rectus and superior oblique. This change in contraction of the vertical muscles produces an elevation in adduction and a "V" variation of the horizontal angle of squint (Figs 5 and 6, overleaf ). This, however, alters the vertical and horizontal effect of these muscles, so that elevation in adduction and "V" variation occurs.
(3) "X" Phenomenon.-We presume that the "X" incomitance is due to a torsional imbalance between the obliques on the one hand and the vertical rectus muscles on the other. Both obliques have too small a torsional action as compared with their horizontal and vertical action so that they do not balance the vertical rectus rniuscles. This may be due to a sagittalization of both the obliques, whereby their torsional action is decreased and their vertical action increased (Fig. 7) , leading to incyclophoria on looking up and excyclophoria on looking down. On looking up the extorsional muscles will be contracted and the intorsional muscles inhibited, and on looking down the intorsional muscles will be contracted and the extorsional muscles inhibited; i.e. on elevation there is contraction of the inferior oblique and inhibition of the superior rectus, and on depression there is contraction of the superior oblique and inhibition of the inferior rectus. This leads to a vertical and horizontal preponderance of the obliques over the vertical rectus muscles. The vertical preponderance causes an elevation in adduction on looking up and a depression in adduction on looking down. The horizontal preponderance gives rise to the "X" variation of the angle of squint (Figs 8 and 9, opposite) .
(4) Asymmetrical Types.-When the two oblique muscles run parallel we find a symmetrical "X". When they make an angle with each other we find an "XA" type (i.e. the superior oblique shows a greater sagittalization than the inferior oblique) and an "Xv" type is seen in the reverse case.
The varying positions of the oblique muscles may lead to cyclophoria. The optomotor torsional reflexes can compensate for this cyclophoria by varying the contraction of the The incyclophoria on looking up can be reduced by a contraction of the inferior oblique and an inhibition of the superior rectus. This, however, increases the vertical and horizontal actions of the inferior oblique and decreases those of superior rectus and thus gives rise to an elevation in adduction and to a tendency to divergence.
The excyclophoria on looking down can be reduced by a contraction of the superior oblique and an inhibition of the inferior rectus which leads to a depression in adduction and again to a tendency to divergence. vertical muscles. If, however, the horizontal and vertical balance between these muscles is broken by this adaptation, horizontal or vertical incomitance will arise, causing a conflict between the torsional balance of the eyes and the concomitance of the eye movements. Although both are necessary for binocular vision, a certain amount of cyclophoria is acceptable, because it allows bifoveal fixation. Evidence for this can be found in the large torsional fusion range which is demonstrable on the synoptophore. This appears to indicate that the meridians of the eye do actually show an inclination at certain times and/or in certain positions of gaze.
Under the influence of the fusion reflexes, the incomitance is kept latent at the cost of a certain degree of cyclophoria. But either alone or in combination with other factors this cyclophoria can make binocular vision impossible. The diplopia which appears when binocular vision is interrupted leads to suppression, and this in turn eliminates the fusional reflexes. Thus the incomitance is no longer kept in check and gradually becomes manifest.
If the fusional reflexes are able to compensate for the incomitance once the causative factors are removed, the original cyclophoria will be restored. If, however, the fusional reflexes are not able to do this (when the suppression is too dense or when the incomitance has become too pronounced) cyclophoria will be absent.
The good results of our surgery of the oblique muscles in cases of "V" phenomenon can readily be understood, because the operation corrects the angle between the muscle and the visual axis. Summary The "A", "V", and "X" phenomena may be caused by cyclophoria. The incomitance of the eye movements may be produced by variation in the contraction of the vertical muscles, which tends to remove the torsional imbalance of the eye. This cyclophoria is the "A", "V", and "X" phenomena. 
